While numerous studies have investigated body image, including body weight perception, most of which have focused on adolescents or young women, few studies have attempted to evaluate body weight perceptions in adult women according to age groups. This study was conducted to investigate the accuracy of self-perceived weight and actual body mass index (BMI) values among adult Korean women according to age. We used data from the 2016 Korean Study of Women's Health Related Issues, a population-based, nationwide, crosssectional survey. BMI was calculated from self-reported weight and height. Participants were asked to describe their body image by choosing one of the following descriptions: very underweight, underweight, about right, overweight, or obese. The proportions of women aged 20-29, 30-39, 40-49, 50-59, 60-69, and 70-79 years who underestimated their body weight relative to their actual BMI category were 12.6%, 15.1%, 22.2%, 34.0%, 45.6%, and 50.7%, respectively; those who overestimated their body weight comprised 18.7%, 17.8%, 14.3%, 10.8%, and 7.4%. In all BMI categories, the proportion of those who overestimated their weight status increased as age decreased, while those who underestimated their weight status increased as age increased. After adjusting for possible covariates, age was strongly associated with both underestimation and overestimation. The odds ratio for underestimating one's weight status among women aged 70-79 yeas was 2.96 (95% CI: 2.10-4.18), and that for overestimation was 0.52 (95% CI: 0.35-0.79), compared to women aged 20-29 years. Age is the most important factor associated with weight perceptions among Korean women, affecting both underestimation and overestimation of weight status.
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Introduction
Obesity and overweight are emerging health issues worldwide, with global prevalences of 39% and 13%, respectively, in the year 2016 [1, 2] . Trends in the prevalence of obesity and overweight have been shown to differ between sexes, and gender disparities therein have been found to vary from region to region [3] . In general, the prevalence of obesity and overweight is higher in women than in men, especially in low-to-middle income countries [3, 4] . However, in developed countries, more men are overweight than women [3] and in developed Asian countries, the prevalence of obesity has substantially increased among men and decreased among women [5] [6] [7] . Social stigma against obesity and overweight may partly be responsible for this trend, which was found to be extremely high in developed countries [8] and in females residing in East Asian countries [9] [10] [11] .
Obesity stigma appears to arise from a widespread belief that weight is entirely an individual's responsibility and from a media preference for thinness, especially toward women [12, 13] . In Asian countries, preference for thinness, especially among women, has increased rapidly, more so than in Western countries [14] . According to age groups, prevalence of obesity tends to be low in young adult women, but high in older women [5, 7] . This trend might be influenced by different motivations toward weight control between age groups and more societal stigma toward obesity in younger women [15, 16] . Indeed, one study reported that older adults were strongly motivated by the health risks associated with excess weight when considering weight control, whereas younger adults were motivated by the desire to improve appearance, to participate in social activities, and to form relationships [17] . In addition, younger females appear to be more prominently influenced by an apparent emphasis on being thin in media [3, 18, 19] , and being ultra-thin is often considered an ideal body image [20] .
Body image has been found to greatly affect attitudes and behaviors toward weight control [21, 22] . Body image reflects an individual's awareness of their body weight status (normal, underweight, or overweight) in relation to their actual body weight [23] . However, considering that obesity stigma, which appear to be more strongly felt by women, especially younger women [12, 13, 15, 16] , and considering that the idealized image for young women is being thin [3, 18, 19] , one could expect that the accuracy and direction of perceptions of body weight would differ according to gender and age groups. The proportion of women who perceive themselves as being overweight has been shown to be much higher than that for men, irrespective of their body mass index (BMI) status in all age groups [24] . In addition, perceptions of being overweight and weight control attempts were found to be most common among young women residing in Asian countries, compared to European, Mediterranean, or American countries [24] . Previous studies have indicated that the older people with overweight or obesity are more likely to underestimate their weight status than younger people [25] [26] [27] . Altogether, these findings could potentially explain the unique trend of decreasing obesity among women according to age in Asian countries [5] [6] [7] .
While numerous studies have investigated body image as body weight perceptions in adolescents or young women [24, 28] and according to age groups [27, [29] [30] [31] , few studies have attempted to evaluate body weight perceptions in regards to both underestimation and overestimation thereof. Accurate weight perception itself is important in terms of initialization of weight control, and inaccurate weight perception has been associated with unhealthy weight control in previous studies. In addition, misperceptions of weight can affect weight control behavior according to its direction: underestimation has been shown to be associated with healthy weight control behaviors, whereas overestimation has been found to be associated with more unhealthy weight control behaviors [27] .
Thus, we deemed that perceptions of weight in relation to both under-and overestimation, as well as age, warrant study. Therefore, we aimed to examine self-perceptions of weight status among women according to age in a large, nationally representative sample in comparison to their actual BMI values, based on self-reported height and weight.
Materials and methods

Study participants
Data were collected from the 2016 Korean Study of Women's Health Related Issues (K-Stori), a population-based, nationwide, cross-sectional survey undertaken to investigate health awareness and needs assessments according to stages in the life cycle of women (adolescence, 14-17 years; childbearing, 19-44 years; pregnancy and postpartum, 19-44 years; perimenopause, 45-64 years; and older adulthood, 65-79 years). Stratified multistage random sampling was applied to select the study participants in each life cycle. First, we stratified the sample according to 16 municipalities and age based on the 2010 Resident Registration Population data. The number of administrative districts was designated in proportion to their population size, and study areas were randomly selected. Then, five to eight households in each urban area and 10 to 12 households in each rural area were selected randomly. Trained interviewers then contacted individuals by going door-to-door and assessed their study eligibility. All eligible participants in the house were then surveyed using a standardized questionnaire through face-toface interviews after obtaining informed consent from April 2016 to June 2016. For the adolescence period only, an online survey was conducted after obtaining informed consent from both the participant and their parents. The questionnaire surveyed self-reported health status, perceived risk of cancer, individual health behaviors, medical service use, health information, social support, violence, gender role, and socio-economic status. Of the 37,334 people who we attempted to contact for an interview, 15,084 completed the interview. The survey response rate was 40.4%. This study was approved by the institutional review board of the National Cancer Center, Korea (NCC2016-0062). Details on the K-Stori have been described elsewhere [32] .
Of the 15,084 study participants, we excluded 6,178 women from the adolescent group (defined by the K-Stori as ages 14-17 years) and the pregnancy and postpartum periods, as well as those who were younger than 20 years of age in the childbearing period, from the analysis due to a different definition of obesity among women younger than 20 years [33] and the existence of significantly greater misperceptions of height and weight among pregnant women [34] . Finally, a total of 8,906 women who provided information on their height, weight, and weight perceptions were included in the analysis.
Data collection
Anthropometric information was collected by self-reported height and weight data. BMI was calculated therefrom, and participants were categorized according to criteria for Asians [35] or generally applied definitions for the Korean population [5, 36, 37] using BMI cut offs of <18.5 kg/m 2 (underweight), <23 kg/m 2 (normal), �23 kg/m 2 (overweight), and �25 kg/m 2 (obese).
Perceived weight status was assessed by asking participants to describe their body image according to the following list: very underweight, underweight, about right, overweight, or obese. We categorized their responses into four categories: underweight (combining very underweight and underweight), normal, overweight, and obese. Then, we compared the participants' perceived weight status with their actual BMI category, and divided participants into three groups accordingly: correct estimation (perceived weight status corresponded with their actual BMI category), underestimation (perceived weight status was below their actual BMI category), and overestimation (perceived weight status was above their actual BMI category). Women were categorized into 10-year interval, age groups: 20-29, 30-39, 40-49, 50-59, 60-69, or 70-79 years. Considered covariates included residential area (urban as eup and myeon or rural area as dong) according to administrative divisions of Korea, education level (�elementary school, middle school, high school, or college or more), marital status (single, married, or divorced/widowed), household income (< $2000/month, $2000-3999/month, or � $4,000/month), smoking and alcohol drinking status (never or ever), and perceived health status (healthy, normal, or unhealthy).
Statistical analysis
Descriptive statistics of socio-demographic characteristics of the study participants according to age groups were compared using the chi-square test for contingency tables and one-way analysis of variance (ANOVA) for continuous variables. A weighted Kappa coefficient was applied to assess the accuracy of perceptions of body weight: agreement between perceived weight status and actual BMI category. For each actual BMI decile, proportions of perceived weight statuses were calculated according to the age groups. Additionally, the proportions of correct estimation, underestimation, and overestimation according to age groups were also presented for each actual BMI category (underweight, normal, overweight, and obese). Multinomial logistic regression analysis was conducted to investigate whether individual age groups were associated with underestimation or overestimation and to explore factors independently associated with misperception of weight status. All P-values < 0.05 were considered statistically significant. Analyses were performed using R software (version 3.2.2).
Ethical consideration
The study was approved by the institutional review board of the National Cancer Center, Korea (NCC2016-0062). An approved study description was provided to all eligible participants. If the subjects agreed to participate in the study after reading the study description, participants were asked to provide written informed consent. For adolescents, because they were under 18 years of age, parental consent was obtained at the time of recruitment, or a parental consent form was sent to the adolescents' homes and the survey was carried out after confirming consent. Women who were pregnant or who had recently given birth were allowed to consult with their spouse or partner and discuss their participation in the survey. Table 1 shows the socio-demographic characteristics of the study participants by age groups. Except for residential area, the distributions of education levels, marital status, household income, smoking status, drinking status, and perceived health status were all significantly different between age groups (all P < 0.001).
Results
As age increased, mean BMI significantly increased (P < 0.001, Table 2 ). The prevalence of both underweight and normal BMI categories decreased as age increased; meanwhile, those for the overweight and obese BMI categories increased from 10.9% in women aged 20-29 years to 60% in women aged 70-79 years. The proportion of women who perceived themselves as overweight or obese also increased as age increased, from 20.7% in women aged 20-29 years to 44.1% in women aged 70-79 years, indicating that older women, overall, tended to underestimate their body weight relative to their actual BMI category, especially those in the obese category. Additionally, as shown in Table 2 Table 3 lists the agreement between BMI classification based on self-reported height and weight and self-perceptions of body weight status. The weighted Kappa coefficients indicated moderate agreement between perceived weight status and BMI categories in women aged less than 60 years (over 0.5) and fair agreement in women aged 60 years or more (around 0.4). Fig 1 charts the prevalence of perceived weight status across BMI deciles for each age group. In all BMI deciles, the proportion of women who perceived themselves as being underweight was highest in the age group of 70-79 years, and the proportion decreased as age decreased. A reverse trend was observed for women who perceived themselves as being overweight or obese, showing the highest proportion in the age group of 20-29 years. In women who perceived themselves as normal or overweight, the distribution was right shifted as age increased, suggesting that general underestimation of body weight occurred in older age groups and overestimation in the younger age group.
Fig 2 presents the accuracy of body weight perceptions according to BMI categories and age groups. In general, only 51.2% of underweight, 68.8% of normal, 54.0% of overweight, and 17.3% of obese women perceived their weight status correctly. In all BMI categories, the proportion of those who overestimated their weight status increased as age decreased, while those who underestimated their weight status increased as age increased. Even in the underweight category, 48.8% of women overestimated their weight status and it was decreased as age increased. Underestimation was higher among obese women as well, of which 82.7% underestimated their weight status. The overall proportion of women who underestimated their weight states increased as age increased with 87.1% in women aged 70-79 years. Table 4 outlines the results of our multinomial logistic regression analysis of factors associated with the accuracy of women's perceptions of their actual body weight. After controlling for other covariates, age was strongly associated with both underestimation and overestimation. Compared to women aged 20-29 years, older women were significantly more likely to underestimate their body weight status, but less likely to overestimate it. The odds ratios for underestimation in women aged 40-49, 50-59, 60-69, and 70-79 years were 1.53, 2.32, 2.91, and 2.96 (95% CI: 1.11-2.10, 1,69-3.19, 2.10-4.04, and 2.10-4.18) and those for overestimation were 0.81, 0.66, 0.58, and 0.52 (95% CI: 0.59-1.11, 0.47-0.92, 0.40-0.84, and 0.35-0.79), compared to women aged 20-29 years. Other potentially associated factors were education and household income for underestimation: women with higher levels of education or with a household income level of $2,000-3,999/month were less likely to underestimate their weight status. Women whose perceived health status was normal or unhealthy were more likely to overestimate their weight status, compared to healthy women.
Discussion
This study demonstrated that 33.0% of Korean women underestimated their weight status and 12.1% overestimated their body weight status relative to their actual BMI category. Despite highly prevalent misperceptions of weight status, especially in older women, the patterns of misperception varied among different age groups: greater underestimation occurred as age increased, and greater overestimation was found in younger age groups, irrespective of their actual BMI deciles and categories. After controlling for possible covariates, age was found to be the most important predictor of weight misperceptions in the opposite direction thereof (i.e., older women were more likely to underestimate body weight status and few overestimated it). Several studies have suggested that weight perceptions are related to perceived susceptibility, which acts as a starting point for attempts at weight control [38, 39] and is more strongly correlated with weight loss attempts than actual weight status [21, 24, 40] . Indeed, women with overweight status who do not perceive that they are overweight have been found to be less likely to show interest in losing weight and to adhere to weight reduction behaviors [21, 41] . Thus, especially in older women with overweight/obesity, which accounted for more than 50% of women aged 60 years or more in the present study, underestimation of weight status may seriously prohibit the initiation of weight loss therapy or lifestyle changes to lose weight. As opposed to older women, younger women tended to be underweight and to overestimate their weight status. About 13.5% of women aged 20-29 years old had a BMI of <18.5Kg/m 2 , and Self-perceptions of body weight status according to age-groups among Korean women https://doi.org/10.1371/journal.pone.0210486.g001
Self-perceptions of body weight status according to age-groups among Korean women 18.7% overestimated their weight status, especially among underweight or normal weight women. While age has been shown to be related with over/under-perception of weight status in several studies [23, 25, 26, 34, 42, 43] , these previous studies considered only one direction (either overestimation or underestimation), and the strength of the associations between age and misperception of weight was not strong. In this study, age was highlighted as the most strongly associated factor with misperception of weight in both directions, with significant linear trends therein. Previous studies showed that normal weight women who overestimate their weight status have been found to report more unhealthy weight-related behaviors [38, 44] . In addition, considering that weight misperception can elicit adverse psychological outcomes in various ways, especially in women who overestimate their weight status [45] [46] [47] , younger women, the majority of whom were under or normal weight (more than 80% of women in their 20s and 30s in this study) and had the highest proportions of overestimation, would be a high risk group for not only unnecessary weight control and unhealthy weight-related behaviors, but also psychological problems.
Unlike Western populations where overestimation is less common and underestimation in women with overweight/obesity is a more pressing issue due to increasing obesity across Self-perceptions of body weight status according to age-groups among Korean women populations that have "normalized" overweight and obesity [42, 43, 48] , young Asian women perceived themselves as being overweight more and attempt weight control more than women in other countries [24] . Traditional Koreans considered being overweight as ideal feminine beauty and thinness as negative. However, traditional values regarding body image have changed fast, such that now a thin body is ideal [14] . In Korea, the strongest preferences for thinness were recorded for young adult females, compared to other countries [14, 49] . Considering a higher drive for thinness and more societal influence on body image toward younger women than older women [50] , especially from peer groups [16] , changing social norms regarding ideal body image needs to be achieved, along with promoting correct weight Self-perceptions of body weight status according to age-groups among Korean women perceptions. Otherwise, for older women who might retain the traditional Korean ideal body image and may have different motivations for weight control [17] , correcting weight perceptions and educating them health consequences of overweight/obesity could potentially motivate older women to achieve normal weight status. Among all of the participants in this study, polarization of weight perceptions was observed (i.e., underestimation in women with overweight/obesity and overestimation in normal/ underweight women). In general, self-reported weight is likely to be underreported, especially in individuals with overweight and obesity and in older women [51] [52] [53] . Therefore, the proportions of individuals with overweight or obesity could have been underestimated in this study population, especially among older women considering the higher misperceptions and the high prevalences of overweight and obesity in this age group. Comparing the prevalences of overweight and obesity in this study with results from the Korean National Health and Nutrition Examination Survey (KNHANES), in which height and weight were measured by trained medical staff [5, 54] , we found that the prevalence of obesity in this study were lower, suggesting underestimation. Despite inaccuracy, several studies have compared BMI calculated by self-reported height and weight and perceived obesity, just as we did [26, 43, 48] , suggesting that BMI from self-reported height and weight may be valuable to identify perceived weight status in comparison with reported weight.
Several limitations to the present study could influence the interpretation of our findings. The self-report bias for weight and height has already been discussed. Compared with other nationwide studies [5, 54] , we observed a lower prevalence of overweight/obesity, as was discussed above, suggesting imprecise BMI estimation based on self-reported height and weight. In addition, although the proportion of underweight and overweight in terms of weight perception would be comparable to the results of the 2016 KNHANES and K-Stori, the proportion of those who perceived themselves as normal weight was higher and that of obesity was lower in this study (data not shown). A possible explanation for the difference in the weight perceptions may relate to the different study purposes of the KNHANES and the K-Stori, along with different sampling schemes (e.g., representation of total Korean population and representation of women in each life cycle, respectively). Second, BMI to define overweight and obesity cannot consider body fatness, and thus, may misclassify physically fit individuals with dense muscle mass as overweight. However, previous studies have shown that BMI is strongly correlated with body fat percentage [55] . Third, the response rate of this study was only about 40%, and this might introduce non-response bias. However, recent nationwide surveys conducted in Korea have reported similar response rates (33~70%) [56] [57] [58] , suggesting a common limitation among surveys in Korea. Fourth, despite having been given weights in consideration of the complex survey design, sampling ratio, and nonresponse rate, we utilized unweighted values due to the exclusion criteria we applied. Thus, the initial weights might not be applicable, and it might hinder the generalizability of the study results.
Despite these limitations, this study provides novel findings that suggest age is the most important factor associated with weight perceptions among Korean women, affecting both underestimation and overestimation of weight status. The different direction of weight perceptions according to age may suggest the need for a stronger emphasis on body image for young women [43] and a stronger effect of mass media on younger women in regards to ideal body image and weight control [18] . Further research that links objective BMI, reported BMI, perceived weight status, weight control behaviors associated with further psychological consequences, and health outcomes based on societal stigma toward obesity is needed to support the implications of our findings.
Conclusions
In the present study, we found age group differences with regard to perceived weight status: higher underestimation in older women and higher overestimation in younger women. Moreover, age showed the strongest association with both underestimation and overestimation of weight perceptions in women.
